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1 NAME OF OWNER

ﬁ"";‘il Utah State University -

UThx 22nwhmx Experiment Steczon

3, VARIETY NAME

Golden Spike

2, TEMPORARY DESIGNATION OR
EXPERIMENTAL NAME

UT1944-158, UT944158

4. ADDRESS [Streef and No, or R.F.b. No., City, State, and 21F Code, and Country)

1770 North Research Park Way, Suite 120
. North Logan UT 84341-1941

5. TELEPHONE (inciude area code}

PVPO NUMBER

200100033

435-797-4600
8. FAX fincludle area code

435-797-3376

FILING DATE

7. i THE OWNER HAMED IS NOT A "PERSON", GIVE FORM OF
CRGANIZATION (cocporation, parineriiip, assodiation, elc.) -

Land Grant University

B. IF INCORPORATED, GIVE
STATE OF INCORPORATION

9. DATE OF INCORPORATION

Novembper 26,2650

10. NAME AND ADDRESS OF OWNER REPRESENTATIVE(S) TO SERVE IN THIS APPLICATION. (First person lisfed will receive alf papers)

Dr. David Hole

4820 Old Main Hill
Utah State University
Logan, UT 84322-4820
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FEES:
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12. FAX {Inciude area code}

435-797-3376

11. TELEPHONE (inciude area code}

435-797-2233

13. E_MAL

dhole@mendel.usu.édu

14, CROP KIND {CommmNm}

Winter Wheat

15 GENUS AND SPECIES NAME OF CROP

Triticum aestivum

16. FAMILY NAME {Bolanical}

17, 18 THE VARIETY A FIRST ‘GENERATION

HYBR
- [ Yes @ o

18. CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED (Follow instructions on
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19. DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE SOLD AS A CLASS OF
CERTIFIED SEED?  See Secfion 83{a) of the Plani Variely Protection Ad)

O WO (it gotoitem 22)

a. Exhibit A, Origin and Breeding History of the Variaty ™ YEnSd (g,'ﬁfw (}nswer dems 20
a
b, Exhibit-B. - Slatement of Distinciness
c. Exhibit C. Ob;ecuvu Description of Variety 20, gg%SELHE O_l\_.'l\ngNEsR?SPEmFY THAT SEED OF THIS VARIETY BE LIMITED AS TO NUMBER
d. Exhibit D. Additionat D iption of tha V, Opli
a X escription atiaty {Oplional) YES g wo
e. Exhiit E. Statement of the Basis of the Owner's Ownership
{ oucher la (2,500 viable ber ted varietia.
' vmﬁcanm ttgue a}tlgre &WEWWEMWMmgﬁz appvr: p 21. IF “YES™ TO {TEM 20, WHICH CLASSES OF PROCUCTION BEYOND BREEDER SEED? -
? FOUNDATION REGISTERED CERTIFIED
R Filing and Examination Fee [$2,450), made w to "Treasurer of the United
Slates” (Mai o the Plant Vanefy Profection
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REFERENCE NUMBER, (Please use space indicaled on reverse.)

24. Tha owners declare that a viable sample dbascsesdo{ﬂmemtywﬂlbehmnshedwﬂhnpgfmhmg:dﬂ:llbemphmshedupanraqmsinmrdarmmmsud\raguhlmsasmaybemp&able or

" for & tuber propagated vaciety & tissue cfture wit ba deposited in a public repository snd mainiained

undersigned ownar(s) is(are) the owner of this sexually reproduced of
anauamhdto r“ls( )lhuprn ions of Sectiocy 42 of the Plant Variety Protaction Act.

Owner(s) zs(/j{ﬂorm}@t falsa representation harei can jeopacdize protection and result i penalties.

pmpngamdplam\mmty a0 betisve(s) that the variety is naw, distinct, unfform, and stable s required in Section 42,

R //M/\'/

NAME (Plaase print or

8"17% 72 M

NAME (Ploase print or

Dr. H. Paul Rasmussen M. K. I eppese
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Exhibit A - Origin and Breeding History

Golden Spike Winter Wheat

Original cross made at Logan, by Dr. Wade G. Dewey.

Cross number was UT1944

Parentage = UT1461-185/ID0281

UT1461-185 was an Fs-derived line from the cross ID114/ Hansel

1ID114 was an Idaho elite line later released as ‘Arbon’.

Arbon has the pedigree: Cltr 14106/Columbia/2/McCall

ID0281 was an Idaho elite line having the pedigree:

Hansel/3/CItr 14106/'Columbia’/2/McCall

Cltr 14106 is a registered germplasm having resistance to snowmold and dwarf bunt.

F plants grown at Logan, Utah. All F; seed were bulked.

F, through F4 generations grown at Logan, UT in modified bulk populations inoculated with
common bunt and selected for agronomic and pathological characteristics. Agronomic
characteristics selected for included height, resistance to lodging, long tapering head shape,
tillering, and resistance to common bunt (mixture of races). Selected seed were bulked for

the succeeding generation.

Fs plants grown at Logan, UT in a modified bulk population inoculated with common bunt.
Two head were selected from agronomically desirable plants. Selection criteria were the
same as noted previously.

Seed from individual heads were grown in Fs head rows at Logan, UT and at the UAES
Bluecreek experimental farm (one head from each selected Fs plant was grown at each
location). Selection at Bluecreek was for emergence, uniformity, and dry land seed yicld
potential. The Logan nursery was inoculated with a mixture of races of dwarf bunt (7illetia
controversa Kiihn in Rabenh). Individual selected headrow at Bluecreek were cvaluated at
the Logan nursery for resistance to dwarf bunt. Selected head rows, including UT1944-158,

were harvested separately.

UT1944-158 was grown in an unreplicated yield test at Logan UT as a Fs line. Selection
was for superior yielding ability as well as resistance to and other agronomic traits.

Protein, test weight, sedimentation and subjective kernel evaluations were performed on

UT1944-158 to assure adequate breadmaking quality. A sample of UT1944-158 was sent to
the USDA-ARS Western Wheat Quality Lab in Pullman, WA for bread quality evaluations
including grain protein, flour protein, flour yield, ash, mixing type, and bread loaf volume..
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UT1944-158 was grown in a replicated yield test at the UAES Bluecreek experimental farn.
Selection was based on yield, test weight, protein and resistance to dwarf bunt. It was also
grown in the Logan dwarf bunt test nursery for further disease resistance evaluation. A
sample was also sent to the Western Wheat Quality Lab for continued evaluation.

UT1944-158 was tested in the county dryland yield tests at six locations throughout Utah
cach year. It was also tested in the Logan dwarf smut nursery and samples were sent to the
Western Wheat Quality Lab for bread and noodle quality evaluations.

UT1944-158 was tested in the Western Regional Hard Winter Wheat nursery under the
designation UT944158.

250 Individual heads of uniform UT1944-158 Fs.; plants were harvested.
Individual heads of UT1944-158 were planted in a breeder seed nursery
Breeder seed was harvested and bulked from about 200 uniform headrows.
UT1944-158 was planted in a foundation field from breeder seed.
UT1944-158 was blanf:ed in a foundation field from previous foundation seed.

UT1944-158 is released and named Golden Spike by the Utah Agricultural Experiment
Station. Golden Spike is planted in Registered Seed fields.

Golden Spike is an inbred line and has been observed to be uniform and stable for plant and

seed characteristics for the previous six generations. Golden Spike contains up to 0.05% red

kernels.
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Exhibit B - Novelty Statement

Golden Spike Winter Wheat

To ouri knowledge, Golden Spike is unlike any other hard white winter cultivar that we have
observed. Golden Spike is most similar to Hansel. However Hansel is a hard red winter wheat
while Golden Spike is hard white. The hard white winter wheat cultivar that Golden Spike is
most similar to is NuWest. However, Golden spike is resistant to dwarf bunt and Nuwest is not.
At maturity, NuWest has white glumes while Golden Spike has brown glumes.

‘Golden Spike chaff color is closest to 10YR/7/6 (Munsell hue/value/chroma), while
NuWest is closest to 2.5Y/8/4.
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US. DEPARTMENT OF AGRICULTURE EXHIRIT C
AGRICULTURAL MARKETING SERVICE (Wheat)
SCIENCE AND TECHNOLOGY .

PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705

OBJECTIVE DESCRIPTION OF VARIETY
WHEAT (Triticum spp.)

. NAME OF APPLICANT(S} ‘FOR GFFICIAL USE ONLY
Utah State University - OTC : - — - -
ADDRESS (Stroet and No. or RD No., City, Sterte, and Zip Code} - . # 2 ﬁ @ ? O Q 0 : 3 3
4820 Old Main Hill 7 VARIETY NAME
Utah State University , Golden Spike
Logan, UT 84322-4820 . o mouwoan;m‘mnmmmnow
: UT1944-158, UT944158

PLEASE READ ALL INSTRUCTIONS CAREFULLY: Place the appropriate number that describes the varietal character of this varici:y in the boxes below.
Place a zero in the first box (c.g. [o s s]or[e]5]) when number is either 99 or less or 9 or less respectively. Data for quantitative planit characters should be based on
a minimum of 100 plants. Comparative data should be determined from varictics entered in the same trial. Roya! Horticultural Society or any recognized color standard

may be used to determine plant colors; designate system used:
Please answer all questions for your variety; lack of response may delay progress of your application.

1. KIND:
1 1=Common 2=Durum 3=Club 4=Other (SPECIFY):
2. VERNALIZATION:
9 1=Spring 2=Winter 3=Other (SPECIFY):

3. COLEOPTILE ANTHOCYANIN:

1] I=Absent ' 2=Present

4. JUVENILE PLANT GROWTH:

I=Prostrate 2=Semi-erect 3=Erect

2

5. PLANT COLOR (boot stage):

2 1 = Yellow-Green 2 =Green ‘ 3 = Blue-Green
" 6. FLAG LEAF (boot stage):
ZI 1 =Erect 2 = Recurved 2 1 = Not Twisted 2 = Twisted
7. EAR EMERGENCE:
ool Number of Days Earlier Than Boundary *
- '0 - Number of Days Later Than Weston, Promontory -

S&T 4706 (2-99) designed by the Plant Varicty Proteotion Office with WordPerfect 6.0a. Replaces LMGS—470-6 (6-82) which &5 obsolete. Page L of 4 5-
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8. ANTHER COLOR:

Il 1= Yellow 2=Purple

9. PLANT HEIGHT (from soil to top of head, excluding awns):
Io _, cm Taller Than_DOUNdary .

1 cm Shorter Than

Weston _ .

* Relative to a PVPO-Approved Commetcial Varicty Grown in the Same Trial

10. STEM:

A. ANTHOCYANIN D. INTERNODE (SPECIFY NUMBER)

1 | 1=Absent 2=Present 1 1= Hollow 2=Semi-solid 3=Solid
B. WAXY BLOOM - E. PEDUNCLE [fairs

1 1=Absent 2=Present 1=Absent = 2=Present

cm Lenpgth

C. HAIRINESS (last internode of rachis)

0.1 - 0.5 mm along margins.

2 1=Absent 2=Present
along margins only.

11. HEAD (at Maturity):

A. DENSITY _ C. CURVATURE
b 1=Lax 2=Middense |2 1 = Erect 2 =Inclined 3 =Recurved
3=Dense
B. SHAPE ' D. AWNEDNESS
1 1 %= Tapering 2=Strap 4 = Awnless 2 = Apically Awnletted
3 = Clavate 4 = Other (SPECIFY): I=Awnletted 4=Awned

12. GLUMES (at Maturity):
A. COLOR C. BEAK

3 | 1=0Obtuse 2=Acute
3 =Ac|_1miuate

3 1 = White 2=Tan

3 =Other (SPECIF'Y) - Brown (1 0YR/7/6 Munsell)

B. SHOULDER D. LENGTH
41 1= Wanting 2 = Oblique 3 1 = Short 2 = Medium
.3=Rounded 4 =S8quare (ca. Tmm) {ca. 8Smm)
5=Elevated 6= Apiculate , 3 =Long (ca. 9mm)

Primarily square. Variation within spikes includes
wanting, oblique, rounded.

S&T-470-6 (2-99) designed by the Plant Varicty Prolcction Gifice with WordPerfect 6.0a. Replaces LMGS-470-6 (6-82), which 15 obsolctc. Page2ol4 b



12. GLUMES (at Maturity) Continued: i 2 é @ DD

Z] 1= Narrow (ca.3mm) 2 =Medium (ca. 3.5mm)
3 = Wide {ca. dmm)

13. SEED:
A. SHAPE C. BRUSH
3 | 1=Ovate 2=0val 3 = Elliptical 5 ] 1=Short 2=Medium  3=Long
1 1 = Not Collared 2 =Collared
B. CHEEK ] D. CREASE
II I=Rounded 2=Angular 1 =Width.60% or less of Kernel
' 2 = Width 80% or less of Kernel
3 =Width Nearly as Wide as Kernel
2 1= Depth 20% or less of Kernel -
2 =Depth 35% or less of Kernel
3 = Depth 50% or less of Kernel
E. Color G. PHENOL REACTION (see instructions):
1 1=White 2= Amber 3=Red {2 1 =Ivory 2 = Fawn
4= OTHER (Specify) 3 = Light Brown 4 = Dark Brown
5 = Black
F. TEXTURE
Ends of seeds are light brown.
1 1=Hard 2=Soft

14. DISEASE: (0=Not Tested; I=Susceptible; 2=Resistant; 3=Intermediate; 4=Tolerant)

PLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED

v e 10 Stem Rust (Puccinia graminis £, sp. fritici) 0 Leaf Rust (Puccinia recon&ira f. sp. tritici)

1 Stripe Rust (Puccinia striiformis) 0 Loose Smut (Ustilago tritici)

' 0 " Tan Spot (Pyrenophora tritici-repentis) 0 Flag Smut (Urecystis agropyri)
0] Halo Spot (Selenophoma donacis) - [p] Common Bunt (Tilletia tritici or T. laevis)
0 ' Septoria nodorun: (Glume Blotch) _ 2 Dwarf Bunt (T-'illetia confroversa)

. 0 Seploria avenae (Speckled Leaf Disease) _ 0 Karnal Bunt (Tilletia indica)

{0 Septoria tritici (Sgeckled Leaf Blotch) 0 Powdery Mildew (E(y.fiphg graminis . sp. rrﬁici)

0 Scab .(Fusarium spp.) 3 "Snow Molds"

S&T-470-6 (2-99) designed by the Plant Variety Protection Office with WordPerfect 6.0a. Replaces LMGS-470-6 {6-82), which is obsolete. Page 3 of 4
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14. Disease (Continued) (0=Not Tested;  I1=Susceptible; 2=Resistant; 3=Intermediate; 4=Tolerant)

o

PLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED

"Black Point" (Kernel Smudge)

Barley Yellow Dwarf Virus (BYDV)
S'oillborr_le Mosaic Virus (SBMV)

Wheat Yellow (Spindle Streak) Mosaic Virus
Wheat Streak Mosaic Virus (WSMV)
Other (SPECIFY)

Other (SPECIFY)

Other (SPECIFY)

I.Q__’ Common Root Rot (Fusarium, Cochliobolus and
Bipolaris spp.)

IEI Rhizoctonia Root Rot (Rhizoctonia solani)

0 Black Chaff (Xanthomonas campestris pv. translucens)

10 Bacterial Leaf Blight (Pseudomonas syringae pv.
. syringae)

Other (SPECIFY)

[]
:’ Other (SPECIFY)

Other (SPECIFY)

l:' Other (SPECIFY)

15. INSECT:

S

ol

10

(0=Not Tested; 1=Susceptible; 2=Resistant; 3=Intermediate; 4=Tolerant)

PLEASE SPECIFY BIOTYPE (where needed)

Hessiap Fly (Mayetiola destructor)
Stem Sawfly (Cepilius spp.)

Cecreal Leaf Beetle (Ou!ema melanopa)
Russian Aphid (Diuraphis noxia

Greenbug (Schizaphis graminum)

. Aphids

D Other {SPECIFY)

Other (SPECIFY)

Other (SPECIFY)

D Other (SPECIFY)

Other (SPECIFY)

Other (SPECIFY)

16. ADDITIONAL INFORMATION ON ANY ITEM ABOVE, OR GENERAL COMMENTS

S&T-470-6 (2-95) designed by the Plant Variety Protection Office with Word'f’afcct 6.0a. Replaces LMGS-470-6 (6-82), which is obsolete.

Page 4 of 4
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Exhibit D — Additional Description of Variety

Golden Spike Winter Wheat

Included as additional description of Golden Spike wheat is milling and baking quality data analyzed by
the USDA-ARS Western Wheat Quality Lab, Pullman WA. Milling and baking parameters analyzed
include Test Weight, Wheat Protein, Single Kernel Hardness, Single Kernel Weight, Single Kernel
Weight Standard Deviation, Flour Yield, Flour Ash, Milling Score, Flour Protein, Mixing Absorption,
Baking Absorption, Mix Time, Loaf Volume, and Crumb grain. Statistical comparisons are made with
check varieties and include data from 15 site years (from 1991-2000). Statistical analyses were

_ performed with the GLM procedure in SAS (SAS Institute, Cary, NC 27513 Version §) and means were

compared with t-test. Pairwise comparison rate was set at «=0.05 but individual t-probabilities are given

in Table 3.

Methods of analysis of the Western Wheat Quality Lab are available in their annual reports, the most

recent of which 1s:

Morris, C.F. et al. Oct. 2000. Fifty-Second Annual Report of the Western Wheat Quality Laboratory,

1999 Crop Vol 2

Abbreviations and methods are also available at:

http:/iwww.wsu.edu/~wwgl/index4cult.html]
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ASSESSMENT OF THE QUALITY OF GOLDEN SPIKE
(UT944158)

C. F. Morris & D. A. Engle
USDA-ARS Western Wheat Quality Lab

April 2001
INTRODUCTION

Following is an assessment of the quality of Golden Spike. Assessment of wheat
guality involves data interpretation and therefore may vary accordingly. Data are from
the Western Wheat Quality Lab (WWQL) Annua! Crop Reports and represent standard
cultivar development and nursery testing procedures.

Nurseries and the corresponding WWQL Annual Report nursery number are described
in Table 1. Due to environmental effects, experimental genotypes are evaluated by
comparison to check varieties grown in the same nursery (same location-year) to
“minimize environmental effects. Check varieties and their occurrence in various
nurseries are listed in Table 2. For statistical purposes a limited number of check
varieties are used. These are generally selected on the basis of class, current
production, occurrence in nurseries, and known quality attributes. Statistical analyses
are conducted as essentially paired t-tests using balanced designs. N (the number of
paired comparisons) varies according to the test conducted. Table 3 lists the analysis
of variance by check variety for each quality parameter. LSDs assume an « = 0.05.
Table 4 lists the data used for analysis.

INTERPRETIVE SUMMARY FOR GOLDEN SPIKE
(quality as compared to Cache, Bonneville, Fairview, Hansel, Manning, Promontory and

Utah-100)

General grain properties of test weight, grain protein and kernel size are similar to or
inferior to the checks.

Overall milling performance is similar to the checks. Flour yield is sometimes better
than the checks but flour ash is poorer.

‘Bread baking performance is better than Cache, poorer than Hansel and similar to the
other checks..

Suitable data are not available to compare Golden Spike’s performance for noodie
making application. On an absolute basis, it has good color reaction in alkaline noodle
testing and appears to be of non-waxy starch composition. Golden Splke has potential
as a dual purpose wheat for noodle and bread uses.
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Table 1: Nursery sources for Golden Spike data set

YEAR NURSCO |nurname location bredname
91 78|PRELIMINARY HRW DRYLAND BLUECREEK D. HOLE
92 87 |UTAH DRYLAND HRW BLUECREEK D. HOLE
93 98 |PRELIMINARY HRW DRYLAND BLUECREEK D. HOLE
94 81|PRELIMINARY DRYLAND HRW BLUECREEK D.HOLE
94 113|W. REGIONAL HARD RED & WHITE WINTER
95 94 |USU DRYLAND WINTER WHEAT BLUECREEK D. HOLE
96 106 |PRELIMINARY DRYLAND BLUECREEK D. HOLE
96 115|WESTERN REG. HARD WINTER 1 YEAR QUAD VARIOUS
a7 176 WESTERN REGIONAL HARD WINTER
97 1087 |PRELIMINARY DRYLAND BLUECREEK D. HOLE
28 171 |HARD WINTER QUALITY BLUECREEK D. HOLE
o8 173 |WESTERN REGIONAL HARD WINTER VARIOUS
g9 5/WESTERN REGIONAL HARD WINTER COMPQOSITE
99 146 |PRELIMINARY DRYLAND BLUECREEK D.HOLE

PRELIMINARY DRYLAND BLUECREEK D. HOLE

a7

2000




Table 2: Nurseries grouped with Golden Spike

Obs VAR NURSCO COUNT
1BLIZZARD 81 1
2 BLIZZARD 94 1
3{BLIZZARD 98 1
4|BLIZZARD 106 1
5/BONNEVILLE 81 1
6|BONNEVILLE 94 1
7 |BONNEVILLE 97 1
8/BONNEVILLE 106 1
9/BONNEVILLE 146 1

10/ BONNEVILLE 171 1
11{BONNEVILLE 1087 1
12|CACHE 81 1
13|CACHE 87 1
14|CACHE 94 1
15|CACHE 97 1
16 CACHE 98 1
17| CACHE 106 1
18:CACHE 146 1
19|CACHE 171 1
20|CACHE 1087 1
21|FAIRVIEW 97 1
22|FAIRVIEW 108 1
23|FAIRVIEW 146 1
24 |FAIRVIEW 171 1
25|FAIRVIEW 1087 1
26|FINLEY 113 1
27 |FINLEY 173 1
28|FINLEY 176 1
29|GOLDEN SPIKE 5 1
30|{GOLDEN SPIKE 78 1
31!GOLDEN SPIKE 81 1
32| GOLDEN SPIKE 87 1
33|GOLDEN SPIKE 94 1
34| GOLDEN SPIKE 97 1
35|{GOLDEN SPIKE 98 1
36|GOLDEN SPIKE 106 1
37!GOLDEN SPIKE 113 1
38|GOLDEN SPIKE 115 1
39|GOLDEN SPIKE 146 1
40|GOLDEN SPIKE 171 1
41|GOLDEN SPIKE 173 1
42| GOLDEN SPIKE 176 1
43|GOLDEN SPIKE 1087 1
44 [HANSEL 81 1
45 HANSEL 87 1
46| HANSEL 94 1
47 |HANSEL 97 1
48|HANSEL 98 1
49/HANSEL 106 1

2l o063%



Table 2: Nurseries grouped with Golden Spike

Obs VAR NURSCO COUNT
50| HANSEL 146 1
51|HANSEL 171 1
52|HANSEL 1087 1
53 MANNING 78 1
54 MANNING 81 1
55 MANNING 87 1
56| MANNING 94 1
57 |MANNING 98 1
58 MANNING 106 1
59|PROMONTORY 78 1
60|PROMONTORY 81 1
61/PROMONTORY 87 1
62 PROMONTORY 94 1
63 PROMONTORY 97 1
64 PROMONTORY 98 1
65 PROMONTORY 106 1
66|PROMONTORY 146 1
67 |PROMCNTORY 171 1
68|PROMONTORY 1087 1
69|SURVIVOR 98 1
70|UTAH-100 87 1
71|UTAH-100 106 1
72 |UTAB-100 146 1
73IUTAH-100 171 1
74!UTAH-100 1087 1
75|\ WANSER 5 1
76 WANSER 113 1
77| WANSER 115 1
78| WANSER 173 1
79/ WANSER 176 1
80|WESTON 81 1
81/WESTON 94 1
82\ WESTON a7 1
83| WESTON 98 1
84|/ WESTON 106 1
85/WESTON 146 1
86/ WESTON 171 1
87|WESTON 1087 1

2000033
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g
rs) Table 3. |PROC GLM SAS Output gleanings, Balanced pair ¢-Test design.
m Obs var test pvalue Isd var_h mean_h var_| mean | DIFF group h| n_h | group_| n | | BALANCED
1|VS TWT 0.04 1.16|CACHE 61.68 GOLDEN 60.46|SIGNIFICANT| A 9 B g YES
2 2\V§ TWT 0.01 1.47{BONNEVILLE 62.63 GOLDEN 60.09|{SIGNIFICANT| A 7 B 7 YES
3iVS TWT 017 1.33|FAIRVIEW 60.76 |(GOLDEN 59.96|NON A 5 A 5 YES
4|v8 TWT 0.09 1.15/HANSEL 61.41|GOLDEN 60.46|NON A 9 A 9 YES
5|vS TWT 0.07 1.75/MANNING 61.62(GOLDEN 60.07 [NON A 6 A 6 YES
6|VS TWT 0.00 1.08| PROMONTORY 62.90|GOLDEN 60.26|SIGNIFICANT| A 10 B 10 YES
7|VS TWT 0.35 1.88}GOLDEN 59.96|UTAH-100 59.24|NON A 5 A 5 YES
8|vs WPROT 0.00 0.73|CACHE 14.43|GOLDEN 12.84|SIGNIFICANT| A 9 B 9 YES
olvs WPROT 0.00 (.66 BONNEVILLE 14.03|GOLDEN 12.63|SIGNIFICANT| A 7 B 7 YES
10{v§8 WPROT 0.28 1.08|FAIRVIEW 12.94!GOLDEN 12,46 NON A 5 A 5 YES
11 VS WPROT 0.00 0.66 | HANSEL 14.10{GOLDEN 12.84{SIGNIFICANT| A ) B 9 YES
12|VS WPROT 0.83 0.97 |GOLDEN 13.60 MANNING 13.52|NCN A 6 A 6 YES
13|VS WPROT 0.94 0.59|GOLDEN 13.04 PROMONTORY 13.02|NON A 10 A 10 YES
14 VS WPROT 0.08 0.91 [UTAH-100 13.24; GOLDEN 12.46|NON A 5 A 5 YES
15|VS SKHRD 0.14 6.09: CACHE 72.30|GOLDEN 68.13|NON A 7 A 7 YES
16|VS SKHRD 0.9 5.60| GOLDEN 68.13|BONNEVILLE 68.10|NON A 7 A 7 YES
17|VS8 SKHRD 0.22 5.43|FAIRVIEW 69.04|GOLDEN 66.18|NON A 5 A 5 YES
18|VS SKHRD 0.04 3.69 HANSEL 71.97 |GOLDEN 68.13|SIGNIFICANT, A 7 B 7 YES
19|VS SKHRD 0.05 7.60 MANNING 81.03|GOLDEN 73.27|SIGNIFICANT| A 3 B 3 YES
20(vS SKHRD 0.00 1.74[PROMONTORY 72.09|GOLDEN 68.13{SIGNIFICANT] A 7 B 7 YES
21|vs SKHRD 0.05 8.22(UTAH-100 74.52|GOLDEN 66.18:SIGNIFICANT| A 5 B 5 YES
22|V8 SKWT 0.03 2.40|CACHE 32.21!GOLDEN 29.33|SIGNIFICANT| A 7 B 7 YES
23|VS SKWT 0.03 3.09|BONNEVILLE 32.99|GOLDEN © 29.33{SIGNIFICANT| A 7 B 7 YES
24 \VS SKWT 0.01 1.78|FAIRVIEW 32.70/GOLDEN 29.34|SIGNIFICANT! A 5 B 5 YES
25\VS SKWT 0.58 2.48|HANSEL 29.93 GOLDEN 29.33|NON A 7 A 7 YES
26/VS SKWT 0.14 3.13|MANNING 208.63GOLDEN 27.90{NON A 3 A 3 YES
27iVS SKWT 0.00 1.48!PROMONTORY 32.60;GOLDEN 28.33|SIGNIFICANT A 7 B 7 YES
28|VS SKWT 0.25 2.47UTAH-100 30.54 | GOLDEN 29.34|NON A 5 A 5 YES
29|vs SKWTSD 0.26 1.15|CACHE 8.60|GOLDEN 8.01|NON A 7 A 7 YES
30|vS SKWTSD 0.92 0.65{GOLDEN 8.01|BONNEVILLE 7.99|NON A 7 A 7 YES
31|v8 SKWTSD 0.31 0.47 |[FAIRVIEW 8.00|GOLDEN: 7.80|NON A 5 A 5 YES
32|v8 SKWTSD 0.25 1.04 GOLDEN 8.01|HANSEL 7.47|NON A 7 A 7 YES
33|vS SKWTSD 0.04 0.75|GOLDEN 8.30| MANNING 7.50|SIGNIFICANT| A 3 B 3 YES
34|VS SKWTSD 0.29 0.39(PROMONTORY 8.20|GOLDEN 8.01INON A 7 A 7 YES
35|vs SKWTSD 0.38 0.67 [UTAH-100 8.04| GOLDEN 7.80{NON i A 5 A 5 YES
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Table 3. |PROC GLM SAS Qutput gleanings, Balanced pair t-Test design.

QObs var test pvalue isd var_h mean_h var_| mean_| DIFF group h! n_h | group | n_| | BALANCED
38|VS FYELD 0.00 1.33]GOLDEN 70.28| CACHE 66.23 | SIGNIFICANT A 9 B 9 YES
37|vS FYELD 0.61 0.90 | BONNEVILLE 71.04| GOLDEN 70.84|NON A 7 A 7 YES
38IVS FYELD 0.59 1.61|GOLDEN 70.20 | FAIRVIEW 69.86|NON A 5 A 5 YES
39!1VS FYELD 0.11 0.94 | GOLDEN 70.28| HANSEL 69.54 NON A 9 A 9 YES
40|\VS FYELD 0.01 1.58|GOLDEN 70,151 MANNING 67.88|SIGNIFICANT A 6 B 5] YES
A1 1VS FYELD 0.50 0.96|GOLDEN 70.16] PROMONTORY 69.86:NON A 10 A 10 YES
421VS FYELD 0.01 1.40|{GOLDEN 70.20 | UTAH-100 67.92|SIGNIFICANT A 5 8 5 YES
43|VS FASH 0.01 0.02|CACHE 0.40|GOLDEN 0.38|SIGNIFICANT A 9 B g YES

T 44]VS FASH 0.06 0.02{GOLDEN 0.39|BONNEVILLE 0.37|NON A 7 A 7 YES
45|V8 FASH 0.02 0.03{GOLDEN 0.40|FAIRVIEW 0.36| SIGNIFICANT A 5 B 5 YES
46|VS FASH 0.24 0.01|GOLDEN 0.38|HANSEL 0.37|NON A 9 A 9 YES
471V8 FASH 0.09 0.02|GOLDEN 0.36| MANNING 0.34|NON A 2] A 6 YES
48|VS FASH 0.09 0.02|GOLDEN 0.38|PROMONTORY 0.36|NON A 10 A 10 YES
49\VS FASH 0.02 0.01|GOLDEN .40/ UTAH-100 0.39}SIGNIFICANT A 5 B 5 YES
50{VS MSCOR 0.00 1.49|GOLDEN 85.93|CACHE 80.50{SIGNIFICANT A 9 B 9 YES
51|vS MSCOR 0.10 1.59|BONNEVILLE 87.03|GOLDEN 85.77 [NON A 7 A 7 YES
52|VS MSCOR 0.05 1.66|FAIRVIEW 86.32|GOLDEN 84. 70| NON A 5 A 5 YES
53|VS MSCOR 0.62 1.57GOLDEN 85.93 |HANSEL 85.58 NON A 9 A g9 YES
54|VS MSCOR 0.27 2.721GOLDEN 86.78| MANNING 85.47 [NON A 6 A [¢] YES
55|V8 MSCOR 0.51 1.68 | PROMONTORY 86.49|GOLDEN 85.98NON A 10 A 10 YES
56{VS MSCOR 0.05 1.56| GOLDEN 84.70|UTAH-100 83.16|NON A 5 A 5 YES
57(VS FPROT 0.00 0.691CACHE 12.94|GOLDEN 11.54|SIGNIFICANT A 9 B 9 YES
58(VS FPROT 0.00 0.56 BONNEVILLE 12.86|GOLDEN 11.39|SIGNIFICANT A 7 B 7 YES
591VS FPROT 0.43 1.00{FAIRVIEW 11.58|GOLDEN 11.26{NON A 5 A 5 YES
B0IVS FPROT 0.00 0.62[HANSEL 12.90|GOLDEN 11.54{SIGNIFICANT A 9 B 9 YES
61|V3 FPROT 043 0.65|GOLDEN 12.35|MANNING 12.13|NON A 6 A 6 YES
62|VS FPROT 0.60 0.37 |PROMONTORY 11.87; GOLDEN 11.78| NON A 10 A 10 YES
63|V FPROT 0.22 1.00|UTAH-100 11.78| GOLDEN 11.26 NON A 5 A 5 YES
64|VS MABS 0.31 1.35|CACHE 64.50:GOLDEN 63.87 |[NON A 9 A 9 YES
65|VS MABS 0.04 0.96(BONNEVILLE 64.291GOLDEN 63.27 |SIGNIFICANT A 7 B 7 YES
66|VS MABS 0.96 0.93|FAIRVIEW £€3.26|GOLDEN 63.24|NON A 5 A 5 YES
67|VS MABS 0.00 0.73 HANSEL 65.38| GOLDEN 63.87 | SIGNIFICANT A 9 B 9 YES
68iVS MARS 0.54 1.30{GOLDEN 64,98 | MANNING 64.65/NON A 5] A 6 YES
69|VS MARS 0.61 0.95|GOLDEN 6420 PROMONTORY 63.98 NON A 10 A 10 YES
70iVS MABS (.36 1.71|UTAH-100 63.86| GOLDEN 63.24 |INON A 5 A 5 YES
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O Table 3. |PROC GLM SAS Qutput gleanings, Balanced pair t-Test design.
% Obs var test pvalue Isd var_h mean_h var_| mean_| DIFF group h| n_h | group | n i {BALANCED
g 71/VS BABS 0.39 1.61|CACHE 66.81|GOLDEN 66.18|NON A 9 A 9 YES
m 72/V8 BARS 0.13 1.39|BONNEVILLE 66.63!GOLDEN 65.61|NON A 7 A 7 YES
73i1VS BABS 0.18 0.65!GOLDEN 65.84 | FAIRVIEW 65.46|NON A 5 A 5 YES
Z T4VS BABS 0.01 1.02|HANSEL 67.69:GOLDEN 66.18[SIGNIFICANT| A 9 B 8 YES
75/VS BABS 0.44 1.78 [MANNING 67.27 | GOLDEN 66.68|NON A 6 A 4] YES
76[VS BABS 0.86 0.99]PROMONTORY 66.38 GOLDEN 66.30{NON A 10 A 10 YES
77|VS BABS 0.32 1.32{UTAH-100 66.38 GOLDEN 65.84|NON A 5 A 5 YES
78/|VS MTIME 0.00 0.71{GOLDEN 4.31|CACHE 1.52|SIGNIFICANT| A 8 B 9 YES
79/VS MTIME 0.36 0.46{GOLDEN 4.41 BONNEVILLE 4.23|NON A 7 A 7 YES
80 VS MTIME 0.28 0.88|FAIRVIEW 5.02| GOLDEN 4.62|NON A 5 A 5 YES
81|vS MTIME 0.96 0.88 HANSEL 4.33|GOLDEN 4.31|NON A 9 A 9 YES
82|VS MTIME .27 1.11|GOLDEN 4.18 IMANNING 3.65|NON A 6 A 6 YES
83|VS MTIME 0.21 0.64| GOLDEN 4.41|PROMONTORY 4.03|NON A 10 A 10 YES
84|VS MTIME 0.00 0.37|GOLDEN 4.62 UTAH-100 3.42|SIGNIFICANT| A 5 B 5 YES
85|VS LVOL 0.01 62.80|GOLDEN §75.56|CACHE 890.56|SIGNIFICANT A 9 B 9 YES
86|VS LVOL 0.63 48.06]BONNEVILLE 969.29|GOLDEN 950.29|NON A 7 A 7 YES
87|VS LVOL 0.46 57.671GOLDEN 973.00| FAIRVIEW 956.00{NON A 5 A 5 YES
88ivS LvOL 0.01 4219 HANSEL 1040.56| GOLDEN 975.56{SIGNIFICANT| A 9 B 9 YES
89/Vs LVOL 0.74 43.58 MANNING 1015.00| GOLDEN 1009.17INON A 6 A B YES
80|VS LVOL 0.66 37.45 GOLDEN 983.50 PROMONTORY 976.00{NON A 10 A 10 YES
g1|V8s LVOL 0.14 62.46 UTAH-100 1014.00| GOLDEN 973.00INON A 5 A 5 YES
92ivs BCRGR 0.00 0.84 | CACHE 6.22| GOLDEN 3.22/SIGNIFICANT! A 9 B 9 YES
93[VSs BCRGR 0.52 1.03 | GOLDEN 3.14|BONNEVILLE 2.86{NON A 7 A 7 YES
94|VS BCRGR 0.75 1.62 | FAIRVIEW 3.60|GOLDEN 3.40{NON A 5 A 5 YES
g95|vs BCRGR 0.02 0.92 GOLDEN 3.22|HANSEL 2.00{SIGNIFICANT| A 9 B 9 YES
96|VS BCRGR 0.17 1.08 GOLDEN 2.83| MANNING 2.17|NON A 6 A 6 YES
g7|vs BCRGR 0.47 0.90 PROMONTORY 3.50|GOLDEN 3.20[NON A 10 A 10 YES
98|vs BCRGR 0.30 1.42 | GOLDEN 3.40|UTAH-100 2.80|NON A 5 A 5 YES
NOTE: Golden Spike produced a mean of 82.0 for 24 hour L* {brightness) in 5 cbservations of alkaline noodle testing.
Golden Spike has a mean of 181 for RVA peak pasting viscosity in 8 observations.
No suitable check ammﬂ are available for these tests.
TWT Test Weight : MSCOR Milling Score
WPROT _|Wheat Protein FPROT Flour Protein
SKHRD mm:m_m Kernel Im&:mmm MABS Mixing Absorption
SKWT  [Single Kemel Weight | BABS Baking Absorption
SKWTSD iSingle Kernel Weight Standard Deviation MTIME Mix Time |
FYELD iFlour Yield LvOL Loaf Volume (cc)
FASH __Flour Ash | BCRGR Crumb grain
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mw”_i.mmﬁm_.upﬂs NURSCO [LABNUM |VAR SKHRD [SKWT  [SKWTSD [WPROT _[RVA FSV FYELD |[MSCOR_[FASH FPROT |MABS _ |BABS MTIME  [LVOL BCRGR  [L24ANC
15.6]. R 65.3 82.4 0.35 14.4 66.3 68.5 3.7 1100 1].
1 g1 78| 912361 |MANNING 58.6. . . : 7 055 5
2 91 78| 912362 PROMONTORY 59.7|. 16]. 66.4 82.5 0.37 146 66.3 68. 2]
3 91 78| 912403|GOLDEN SPIKE 58,5, 14.8]. . 69.1 86.4 0.35 139 67.2 67.4 5.3 1055 .
4 92 87| 870001|CACHE 61.5[. . 15.2]. 59.5 77.3 0.33 13.4 65.5 67.7 1.3 865 7.
5 92 67| 870002|HANSEL 61.4]. . . 14.7]. 64.8 82.3 0.34 13.4 67.2 60.4 4.2 1100 2[.
6 92 87| 870003|MANNING 62|. 13.6]. 62.4 79.8 0.34 12.3 65.5 68.7 4.3 1065 3.
7 92 87| B70004|PROMONTORY 62.7|. 13.1]. . 65.2 82.2 0.35 12.2 64 67.2 43 1060 2.
8 92 87| 870022]GOLDEN SPIKE 61.2]. . 13.5 240/ 66.5 84.6 0.33 12.3 66.7 68.9 5.3 1075 3]
9 93 98| 980001|CACHE 61.91. 13.2]. . 64.3 80.2 0.37 11.5 63 65.2 1.1 B4G 8.
10 93 98| 980002 HANSEL 61.7]. 13.9]. 69.2 87.9 0.32 12.2 67 69,2 a7 1670 2].
1 93 98! 960003 [MANNING 62.2]. 13.5]. . 67.6 88.4 0.28 11.5 66.3 68.5 3.4 1025 2|,
12 93 98] 980004 WESTON 63/, , 13.8]. 66.2 85.3 0.31 127 67.5 69.7 13 1035 4[.
T 93 98] 980005|SURVIVOR 61]. . 14.8]. 69.1 88.4 0.31 13.2 66.7 68.9 2.4 960 5].
14 92 98| 980006 |BLIZZARD 61.7]. 13]. 70.6 89.9 0.31 11.2 60.3 62.5 26 850 6.
15 93 98] 980007 [ PROMONTORY 62.81. 12.7]. . 69.4 87.6 0,33 11.7 64.2 66.4 36 1015 4l
16 93 o8] 980016/ GOLDEN SPIKE 62.31. . . 13.7 167]. 70.1 B8.4 0.33 11.9 65.2 67.4 2.6 200 4],
17 94 81| 810001|CACHE 82.8 71.9 34 8.3 14.4]. 70.5 84.6 .41 13.1 65.1 67.3 1.4 876 8.
18 94 81|  810002[HANSEL 61.9 74.3 31.2 83 13.3], . 73.1 91.5 0.33 12.4 66.1 68.3 5 1010 21,
19 94 81|  810003|MANNING 63.2 80.7 31.9 8.6 133]. ) 71.8 89.1 0.35 116 63.6 66.3 3.5 915 3.
20 94 81| 810004 |WESTON 63.7 54.9 41.7 9.6 12.8]. . 59.9 88.2 0.33 12.7 65.4 67.6 1.9 935 3,
21 94 81| 810005|BONNEVILLE 62.3 66.1 35.8 8.8 138 74.2 90.6 0.37 133 64.5 66.7 34 945 3].
22 94 B1| 810006]BLIZZARD 62,4 70.6 35.3 9.2 129/, 74.1 92.5 0.33 12.2 63.2 65.4 3 855 4.
23 94 81} 810007 |PROMONTORY 64.4 76.4 36.4 9.4 12.6]. 73.6 92 0.33 11.4 84 66.2 4.1 870 3].
24 94 113] 1130002{WANSER 62.5 66.9 35.7 9.6 12,6}, . 7t 85.4 0.35 11.8 62.8 67 4 850 4].
25 94 113] 1130033]GOLDEN SPIKE 61.7 73.3 334 10.2 11.8]. 69.8 83.3 0.35 1 64.6 68.8 34 825 5[
26 94 113] 1130036 |FINLEY 63.2 71.8 401 10,3 12.8]. . 707 85.9 0.34 11.2 66.3 70.5 17 915 5[,
27 94 81| 1780001]GOLDEN SPIKE 61,7 69.4 31.5 9.1 12.3 176/, 73.3 90.1 0.36 11.2 62.4 63.6 2,8 880 3/
28 95 94| 940001{CACHE 62.9 77.7 33.2 7.7 15.11. 706 84.7 0.4 13.7 65.5 86.7 1.1 950 6.
29 96 94| 540002 HANSEL 62.4 79.9 295 6.1 14.1]. . 733 89.6 0.37 13 65.6 67.8 35 1055 1],
30 96 94| 940003 MANNING 63.3 82.6 30 8.9 12.5]. . 71.5 88.6 0.35 11.2 62.5 64.7 35 985 2.
31 95 94| 940004 {WESTON 63.9 61.4 38.3 9.3 13.1]. 70.8 88.3 0.34 12.2 64.2 66.4 1.9 1015 5[,
32 95 94| 840005 BONNEVILLE 63.6 71.4 34.1 7 13.8]. 73.4 90.2 0.36 12.7 63.7 65.9 4.3 965 2[.
33 95 94| 940006 |BLIZZARD 62.6 74.3 32.4 7.0 13.3[. . 74.7 90 0.39 12.5 64.1 66.3 3.9 925 3[.
34 95 94| 940007 PROMONTORY 64 80 32.5 8.4 12.8]. . 73 89.4 0.37 11.6 62.8 65 39 975 4.
35 a5 94| 940011|GOLDEN SFIKE 59.1 76.6 271 [ 13.8 188/ 71.6 86.6 0.39 12.2 64.3 66.5 5 a70 2[.
36 96 106] 1060001/CACHE 60.9 71.7 304 9.7 14.8]. . 66.6 81.1 0.4 13.8 64.1 66.3 1.3 925 5.
37 96 106] 1060002 |HANSEL 60.6 77.2 277 B 14.5]. . 702 85.9 0.38 13.4 65.2 67.4 4 1075 2[.
38 96 106] 1060003 MANNING 60.4 79.8 57 7 12,5, 68.7 84.3 0.38 11.8 63.7 65.9 35 1020 2].
a9 96 106! 1060004 |WESTON 682.6 60.3 32.8 9.5 13.2]. 67.3 83.3 0.37 12.5 65.2 65.4 1.3 1020 3[.
40 96 106] 1060003 BONNEVILLE 62.5 70.3 31.4 76 14.61. . 70.6 87.8 0.35 135 64 66.2 4.1 1010 3]
41 96 106] 1060006]BLIZZARD 60.4 66.9 29.9 8.3 14.9]. 72.4 88.7 0.37 14 65.5 67.7 33 1605 2|
42 96 106| 1060007 | PROMONTORY 61.8 76.4 28.8 79 12.8], 70 85.6 0.38 12.1 65.2 67.4 38 1055 2].
43 96 106] 1060008]FAIRVIEW 60.2 74 30,4 8.2 12.5]. . 71 87.7 0.36 11.5 63.5 65.7 5.2 1005 4|.
a4 96 106] 10600C8|UTAH-100 58.9 78.9 28 7.4 13]. 69.5 84.6 0.39 11.7 63.2 65,4 3.2 1060 2]
45 96 108] 1060010]GOLDEN SPIKE 57.6 73.8 25.1 7.8 135]. 70.3 84.4 0.41 12,6 64.1 56.3 4.1 1085 21
46 96 115] 1150001 |WANSER 62.5 69.6 30 84 15[, . 69.0 88.2 0,33 129 66.3 68.5 3.7 955 4 777
47 96 116 1150014 |GOLDEN SPIKE 60.1 74.1 7.5 79 13.3], 59,1 86.3 0.35 11.1 62.3 64.5 3.9 1005 3].
48 97 1087| 870001 |CACHE 60.6 66.7 35.8 7.7 13.7]. . 65.4 80.8 0.38 12 62.6 64.8 1.8 930 6.
49 97 1087 870002|HANSEL 60.9 51.3 33.1 6.9 13]. ] 66.2 85.3 0.35 116 63.6 65.8 4.4 1075 2
50 97 1087| B70003|WESTON 63.3 49.1 43.3 8.4 12.5]. . 5.6 84.2 0.32 11.5 64.5 66.7 2.2 1070 2[.
51 97 1087| 870004 {BONNEVILLE 83 58.2 38.4 7.2 13.2 . 66.5 86.7 0,33 1.7 63.7 65.9 4,3 960 4.
52 a7 1087| 870005|PROMONTORY 62.4 56.5 35.3 8.3 12.4 . 70.1 87.8 0.34 10.9 63.6 65.8 4.1 1045 2[.
53 97 1087 870006 |FAIRVIEW 81 50.9 38.2 7.7 12.5 68.7 874 0.32 106 62.6 84.8 45 975 2.
54 97 10871 870007 [UTAH-100 611 68.9 354 76 12.6 . 67.8 86.5 0.32 1 64.3 66.5 3.3 1605 2|,
55 97 1087] 870008 |GOLDEN SPIKE 60.6 54.9 34 7.4 114 193], 69.5 87.7 0.33 101 62.7 64.9 4.5 960 3 84.4
56 97 176] 1760002 |WANSER 617 57.9 358 %] 13.1 . 64.1 82.1 0.33 11.7 63 65.2 3.4 945 3l




2

zeoloos 33

T 4: Raw Data
Oﬂw._m YEAR NURSCO [LABNUM (VAR TWT SKHRD  |SKWT SKWTSD [WPROT |RVA FSV FYELD |MSCOR_|FASH FPROT _|MABS BABS MTIME  {LVOL BCRGR | L24ANC
57 o7 176 1760004 |[FINLEY 63 60.5 39.5 9.9 12.4]. . 65.8 839 0.33 114 63.1 87.3 095 21
58 7 178| 1760016 GOLDEN SPIKE 62.4 58.4 36.1 9.4 10.9]. . . 66.6 85.2 0.32 9.5 60.9 63.1 G20 4/,
59 98 171] 1710001 CACHE 51.3 78.6 322 8.3 14]. . 67.1 79.5 0.44 12.5 62.6 66.8 850 7.
60 98 171] 1710002 |HANSEL 60.6 74.5 20.6 £.1 14.2|. . 69.2 82.2 0.43 12.8 61.5 64.8 850 21,
61 98 171! 1710003 |WESTON 63.1 65.5 36.7 7 12.6). . 68.7 84.8 0.37 11.6 61.5 63.7 955 2].
62 98 171] 1710004 |BONNEVILLE 62.9 76.5 3 7.2 13.44. . Fil 85.1 041 12 61.8 64 910 4|,
63 EE] 171! _1710006{PROMONTORY 63.9 68.8 35.7 7 11.81. N 70.2 85,9 0.38 10.3 60.7 62,8 865 6|,
64 98 171| 4710007 [FAIRVIEW 61.8 74 359 6.5 12]. - 60.5 86.7 0.35 10.7 60.6 62.8 870 6.
65 98 171| 31710008 |[UTAH-100 60 81.3 31.8 7.4 12.4 ). . 88.2 82.2 0.41 10.6 60.6 63.8 945 4.
66 98 171| 1710008 | GOLDEN SPIKE B1.5 84.8 34.1 6.9 11.1]. . 71.9 89.5 042 9.8 60.7 63.9 830 6 82.6
67 98 173| 1730002| WANSER 62.7 68.2 34.8 8.5 12.8]. . 68.9 82.9 0.41] 11.1 64.2 §6.4 . 900 4.
68 98 173| 1730003 |FINLEY 63.8 71.8 374 9.3 11.7]. . 69.1 84.2 0.39 10.3 63.3 B85 28 1005 4|.
69 93 173| 1730007 |GOLDEN SPIKE 62 70.9 34.2 9.6 11.2 174 206 70.5 85.1 0.4 9.7 63.3 65.5 4.7 880 5 82,2
70 99 5 50002 | WANSER 63 70.8 32.3 8.4 14.31. 19,1 69.4 86.1 0,36 13 85.8 68 3 1025 2 721
71 99 5 50003{GOLDEN SPIKE 62,4 69.8 334 10.2 12.3 162 20.8 69.6 87.8 0.33 10.9 65.8 68 4.8 905 3 81.9
72 89 146| 1460001 |CACHE 81.1 729 313 10.4 15.31. . 66.7 7941 0.44 13.7 66.6 68.8 1.7 425 5.
73 o8 146| 1460002 HANSEL 60.9 729 30.7 0.8 15.1]. . 89.1 83.7 0.4} 13.9 65.6 67.8 4,8 980 3.
| 74 Ve 146| 1460003 WESTON 625 59 34.5 9.4 13.7]. . 68.5 83.6 0.39 12.5 64.5 66.7 24 885 2|,
75 99 146] 1480004 iBONNEVILLE 61.8 7.7 30.6 10.6 14.8(. . 70,3 84.9 0.4 133 85.8 68.8 4.7 1015 2i.
76 99 i46| 1460006 PROMONTORY 64.3 79.4 303 9.3 12.7]. . 715 7.2 0.38 11.3 63.3 65.5 4.6 895 5].
7T 99 146| 1460007 |FAIRVIEW 59.6 74.2 30.3 9.4 13.81. . 70.7 85.3 G4 12.3 63.1 65.3 5.2 860 2.
78 99 146| 1460008 UTAH-100 57.5 77 29.7 10.3 14.41. . 67.9 81.9 0.41 12.8 63.6 66.3 3.2 1040 2|.
79 99 146| 1460008 |GOLDEN SPIKE 59.5 76.2 28.% 9.3 13.4 157 19.1 70.1 83.7 0.42 11.7 63.5 65.7 4.7 995 3 79.1
80 0 97| 970001 |CACHE 62.1 66.6 28.5 71 14.1), . 65.4 77.2 0.45 12.8 66.5 67.7 2.2 855 6|.
1 0 97| 970002 |HANSEL 62.3 63.7 27.7 6.1 1414, . 66.8 818 0.43 13.4 66.5 88.7 38 1050 21
82 0 g7l 970003]WESTON 62.8 49.9 34.2 ] 13.4]. . 68.4 824 041 12.9 66.1 68.3 24 1005 4].
83 ] 97| 970004 BONNEVILLE 62.3 62.5 29.7 75 14.5], . 69.3 83.9 0.4 13.5 66.7 68.9 4.6 980 21
84 0 97| 9700068 PROMONTORY 63 67.1 28.2 7.1 13.2]. . 69.1 84.7 0.38 12.6 65.7 658.9 4.2 425 5.
85 0 57| 970007 FAIRVIEW 61.1 83,1 28,7 8.2 13.9]. . 69.4 B4.5 0.38] 12.8 66.5 68.7 57 570 4].
86 0 97] 97G008|UTAH-100 58.7 66.5 27.7 7.5 13.8]. . 86.2 80.8 04 12.8 67.7 60.9 3.2 1020 4].
a7 o o7 970008 1GOLDEN SPIKE 60.6 61.2 25.4 w,m_ 12.9(. . 68.2 £2.2 0.43 12.1 65.2 68.4 4.7 295 3.




U_S. DEPARTMENT OF AGRICULTURE The follomng statements are mada i accordance with fhe P Pmracy Ad o! .
AGRICULTURAL MARKETING SERVICE 1974 {5 U.5.C. 5523) and the Paperwork Reduction Act (PRA) of 1995.

EXHIBIT E JApplication is required in order to determine if a plant variety protection

riificate is fo be issved (7 U.S.C. 2421). Information is held confidential.”
STATEMENT OF THE BASIS OF OWNERSHIP P rﬁ%é:te",.si s;ise‘f(?gs.c. 2425)_’ nformation Is hield confident

1. NAME OF APPLICANT(S) : 2. TEMPORARY DESIGNATION -] 3. VARIETY NAME
OR EXPERIMENTAL NUMBER
Utah State University - OTC UT1944-158 _
UT944158 Golden Spike
4. ADDRESS (Street and No., or RF.D. No., Crfy. State, and ZIP, and wunm 5. TELEPHONE findude area code) 6. FAX (inctide avea code)
4820 Old Main Hill ' '
: 435-797-2235 435-797- 3376
Logan, UT 84322-4820 35-797
’ 7. PVPO NUMBER Zgﬁcﬁﬁﬁﬂ33
8. Does the aﬁplic'ani'own all rights to the variety? Mark an "X* in appropriate block. If no, please explain. F;] YES i NO
— —
" 9. [s the applicant (individual or comipany) a U.S. national or U.S. based company? {Z] YES ] NO
If no, give namme-of country ' _
10. Is the applicant the original owner? P"l YES D NQ fno, please answer gne of the following:

a. [f oniginal rights to variely were owned by individual(s), is (are} the original owner{s) a U.S. national(s)?

[] YES []NO If no, give name of country
b. if original rights to variety were owned by a company(ies}), is(are) the original owner(s) a U.S. based company?
D YES D NO If no, give name of country

‘11, Additional expianation on ownership (if needed, use reverse for exira space};

The original crosses and selection of Golden Spike (UT1944-158) were made by Dr. Wade Dewey, plant breeder
at the Utah Agricultural Experiment Station, at Utah State University, Logan, UT. Following Dr. Dewey's
retirement in 1989, Testing and further selection were under the direction of Dr. David Hole, plant breeder at the
Utah Agricultural Experiment Station. By agreement between employee and the Utah Agricultural Experiment
Station and Utah State University, all rights to any invention, discovery or development made by an employee are
assigned to the employer. No rights to such invention, discovery or development are retained by the employee.
PLEASE NOTE:

Plant varicty protection can be afforded only to ovners {not licensees) who meet one of the following criteria:

1. Ifthe rights to the varicty are owned by the original brecder, that person must be & US. national, national of a UPOV member country, or national of 2 country
which affords similar protection to nationals of the U.S. for the same genus and specics,

2. 1f the rights 10 the variety arc owned by the company which employed the original brecder(s), the company taust be U.S. based, owned by nationals of 2 UPOV
member country, or owned by nationals of a country which affords similar protection to nationals of the U.S. for the same genus and species.

3. Ifthe applicant is an owner who is not the original owner, both the original owner and the applicant must mect onc of the above criteria.

The original breederfowner may be the individual or company who directed final breeding. See Scction 41(a)(2) of the Plant Varicty Protection Act for definition.

¢4 v iali tens LB}

Acconding 1o tha Papesrwork Reduction Act of 1995, no persons are requined 1o resp to a collects ol’i-' ion unless i displays & valid OMB control number. The valid OMB control number for
uuamummuosawosa ‘The time requined to compate this information colleclion is d to ge 10 minites per response, including the fime for reviewing instnuclions,
g mxisting data , gathering and mainlaining the data neaded, sad completing and reviewing the collsction of information,
- The U.S. Department of Agriculiure (USDA) prohibits discrimination in its programs on tha basts of race, color, nationad crigin, sex, religi age, disabilky, poltical belels, and marikal of familisl status.
. (Not al prohibited bases acoly to all progeams). Parsons with disabililies who requine aftemative means for o ication of prograr information (braile. targe print, suiotape, eic.) should contact
USON's TARGET Center at 202-720-2600 {voice and TDD}.
. To fim & compinint, write the S: v of Agricufture, U.S. Depariment of Agricuiure, Washinglon, D.C. 20250, or call 1-800-245-6340 [voice} or (202} 720-1127 (TOD). USDA is aa equal

"STDATOE (07-97) (Destroy previous editions).
Eleciranic version designed using WordPerfect inForms by USDA-AMS-IMB.
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